Brønsted sites on acid-treated montmorillonite: a theoretical study with probe molecules.
The effect of isomorphic substitution on Brønsted acid sites, generated during acid treatment of montmorillonite, was studied using the density functional theory (DFT) and the cluster model method. Cluster models describing acid montmorillonite were constructed and used as a matrix for the protonation of several test molecules under different types of isomorphic substitution. Our results concerning geometries, energies, and infrared vibrational frequencies indicate that isomorphic substitution of aluminum with magnesium in the octahedral sheet leads to stronger acid sites and more effective protonation of test molecules than those produced by substitution of silicon with aluminum in the tetrahedral sheet.